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DEVELOPMENT TRENDS 

CATEGORY J REQUIREMENTS T IMPLEMENTATION 

EVA near vehicle Umbilical life support, venting 
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10.2 - 14.7 psia, Increased: suit pressure, prebreathe 
02, N2 mixture protocol, suit & glove mobility 
(Shuttle) 
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A 30 minute emergency open-loop life support capability is provided by a regulated 6000 psia 
oxygen package. This unit is not rechargeable on-orbit. 

The STS EMU is currently certified for 3 EVAs per Shuttle mission between ground checkout cycles. 
Some limited life components currently constrain the maximum time between uses to 60 days. 
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ADVANCED THERMAL CONTROL SYSTEMS 
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- RADIATOR/VENTING LIQUID OXYGEN 
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ADVANCED VENT LOOP COMPONENTS 
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PRIME MOVERS 
- AIR BEARING FAN 
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In addition to these C02 and H20 removal components, development is underway for a low volume, 
and low power air bearing fan with variable speed control having potentially lower maintenance 
requirements than the current fan/pump/water separator assembly. 




LU X 

O O 






• # 


C f) 
UJ 

DC 

111 





1217 


FUEL CELLS (FCESS) 
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ADVANCED CONTROLS. INSTRUMENTATION. 
AND INFORMATION DISPLAYS 
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Upgrade of CL umbilical 
interface assembly 




HOOKS AND SCARS FOR ADVANCED EMU - TEXT 

The advanced EMU system configuration and technoiogies have many growth paths and the NASA 
has not selected any particular configuration. Sufficient hooks and scars should be incorporated 
into the baseline that complement inherent baseline growth capability to ensure that promising 
growth paths are not precluded. 
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Mode n+1 : SSF-to-4 EMUs including forward link(FL) data 
— Recommend further evaluation to define all growth modes 
Less cost than hardware upgrade later in program 
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upgrades which require hardware changeouts. 
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SPACE EXPLORATION INITIATIVE-TEXT 

EVA mission requirements for the Space Exploration Initiative (SEI) (i.e. Lunar base and manned Mars 
missions ) will bring about additional changes in EMU technology development. While the development 
of an SSF EMU is the first step to the development of an SEI EMU, additional technologies are required 
for EVA in partial gravity and partial atmospheres. 
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SCAR UTILITY DISTRIBUTION * GROWTH FUNCTION DESCRIPTION 




INTERNAL AIRLOCK INTERFACES FOR ADVANCED EMU 

■ On-orbit plumbing upgrades to support advanced EMU servicing system 
possible using swage process baselined for fluid line maintenance and 
repair 
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• Upgrade volume and weight estimates consistent with baseline 
constraints 

— Assumes worst case impacts to servicing system 
On-orbit upgrade of CL umbilical equipment also required 


ANNUAL IV CREW TIME REQUIREMENT 



EVAS / YEAR 





ANNUAL LAUNCH VOLUME COMPARI 
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ANNUAL LAUNCH MASS COMPARISON 
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EVAs / YEAR 






